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ILLINOIS COMMERCE COMMISSION 1 

DOCKET NO. 13-0115 2 

REVISED DIRECT TESTIMONY OF  3 

JAMES L. VERHAAR 4 

Submitted On Behalf Of Ameren Illinois Company 5 

 INTRODUCTION AND WITNESS QUALIFICATIONS I.6 

 Please state your name, business address and present position. Q.7 

 James L. Verhaar, One Ameren Plaza, St. Louis, Missouri 63166.  I am employed A.8 

by Ameren Services Company (“Ameren Services” or “AMS”) as a Consulting Engineer 9 

– Transmission Planning in the Transmission Policy and Planning Department.  Ameren 10 

Services provides engineering support and other services for Ameren Illinois Company 11 

(“AIC” or the “Petitioner”). 12 

 Please summarize your educational background and professional experience. Q.13 

 A summary of my educational background and professional experience is A.14 

attached as an Appendix to my testimony. 15 

 What are your duties and responsibilities in your present position? Q.16 

 My responsibilities include performing various studies regarding the performance A.17 

and reliable expansion of Ameren utility and interregional transmission systems, the 18 

conceptual design of supplies to major customers, the analysis of new generator 19 

interconnections, and the adequacy of system reactive supply.  These responsibilities 20 

encompass transmission facilities owned by AIC. 21 
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 PURPOSE AND SCOPE II.22 

 Are you familiar with the Project proposed in the Petition filed by AIC in Q.23 

this proceeding? 24 

 Yes.  AIC is seeking a Certificate of Public Convenience and Necessity A.25 

(“Certificate”) authorizing it to construct a 345 kV electric transmission line (the 26 

“Transmission Line”) in an area west of Peoria, Illinois, connecting the existing Fargo 27 

Substation and Duck Creek-Tazewell transmission line.  A proposed new 345 kV 28 

switching station north of Mapleton, Illinois (the “Mapleridge Substation”) and 29 

substation modifications at the Fargo Substation (which, together with the Transmission 30 

Line, constitute the “Project”) will also be required.  31 

 Is AIC seeking expedited approval of the Certificate? Q.32 

 Yes.  Section 8-406.1 of the Public Utilities Act [220 ILCS 5/8-406.1] allows a A.33 

utility to apply for a Certificate of Public Convenience and Necessity for a new high 34 

voltage electric transmission line under an expedited procedure.  35 

 Has AIC complied with all the provisions of Section 8-406.1 requiring Q.36 

additional information to support this Petition? 37 

A. Yes.  Subsections 8-406.1(a), (d), and (e) contain information requirements a 38 

utility must include in its application or publish in an official State newspaper or on a 39 

dedicated Internet website.  I have attached a checklist to facilitate verification that AIC 40 

has provided all the required information under Section 8-406.1 as Ameren Exhibit 1.1.  41 

As Ameren Exhibit 1.1 shows, the information required under Section 8-06.1 has been 42 

provided in the Petition, direct testimony and exhibits submitted by AIC.   43 
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 What is the purpose of your testimony in support of this Petition? Q.44 

 The purpose of my testimony is to provide an overview of the present and future A.45 

electric service needs in the Project area, and to explain the planning undertaken to meet 46 

those needs.  My testimony will cover two general topics.  First, I will discuss the design 47 

and planning of AIC’s electric transmission and delivery system.  Second, I will explain 48 

why the project is necessary, including a description of the existing supply to the area, the 49 

system reinforcement needs of the area, AIC’s plan to meet those needs with a new 345 50 

kV electric line, a new 345 kV switching station, as well as for substation modifications 51 

at the Fargo Substation, and the alternatives considered.  52 

 Please summarize why this project is necessary to provide adequate and Q.53 

reliable service. 54 

 This project is needed to prevent loss of service to the Peoria area due to the A.55 

coincident outage of two transmission elements.  The amount of load at risk is 56 

approximately 1600 MW.  This amount exceeds the 300 MW threshold prescribed by 57 

AIC’s transmission planning criteria filed with FERC and thus requires mitigation.  In 58 

addition, this project provides mitigation for transmission elements with thermal 59 

overloads due to the coincident outage of two transmission elements. 60 

 In addition to your testimony are you sponsoring any other exhibits? Q.61 

 Yes.  In addition to Ameren Exhibit 1.0, I am sponsoring the following: A.62 

• Ameren Exhibit 1.1  Statutory Requirements Checklist. 63 

• Ameren Exhibit 1.2  One-line diagram - existing transmission and 64 
substransmission 138 kV Peoria area. 65 
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• Ameren Exhibit 1.3  One-line diagram - existing transmission and 66 

substransmission 69 kV Peoria area. 67 

• Ameren Exhibit 1.4 One-line diagram – proposed transmission plan. 68 

• Ameren Exhibit 1.5 One-line diagram – proposed transmission plan.   69 

• Ameren Exhibit 1.6 NERC Standard TPL-003-0. 70 

• Ameren Exhibit 1.7  Ameren Transmission Planning Criteria and 71 
Guidelines. 72 

• Ameren Exhibit 1.8 Peoria area historical and projected load forecast. 73 

• Ameren Exhibit 1.9  Summary of alternatives investigated for expansion 74 
of the Peoria area transmission supply.  75 

• Ameren Exhibit 1.10 MTEP 09 Appendix A1. 76 

• Ameren Exhibit 1.11  Chronological listing of correspondence between 77 
Ameren and the MISO relevant to the Fargo-78 
Mapleridge 345 kV line project.   79 

• Ameren Exhibit 1.12 Powerflow diagram – expected 2016 summer 80 
powerflow results with all existing transmission 81 
facilities in service. 82 

• Ameren Exhibit 1.13 Powerflow diagram – 2016 summer powerflow 83 
results producing unacceptable AIC system 84 
performance: outage of Edwards units 2 and 3. 85 

• Ameren Exhibit 1.14 Powerflow diagram – 2016 summer powerflow 86 
results producing unacceptable AIC system 87 
performance: outage of two Tazewell 345-138 kV 88 
transformers. 89 
 90 

• Ameren Exhibit 1.15 Powerflow diagram – 2016 summer powerflow 91 
results producing unacceptable AIC system 92 
performance: outage of Edwards unit 3 and one 93 
Tazewell 345-138 kV transformer. 94 

 95 
• Ameren Exhibit 1.16 Powerflow diagram – expected 2016 summer 96 

powerflow results with all existing and proposed 97 
transmission facilities in service 98 

 99 
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• Ameren Exhibit 1.17 Powerflow diagram – summer 2016 peak load 100 

levels problem resolved with Project: outage of 101 
Edwards units 2 and 3. 102 

 103 
• Ameren Exhibit 1.18  Powerflow diagram – summer 2016 peak load 104 

levels problem resolved with Project: outage of two 105 
Tazewell 345-138 kV transformers. 106 

 107 
• Ameren Exhibit 1.19 Powerflow diagram – summer 2016 peak load 108 

levels problem resolved with Project: outage of 109 
Edwards unit 3 and one Tazewell 345-138 kV 110 
transformer. 111 

 112 
• Ameren Exhibit 1.20 Powerflow diagram – expected 2016 summer 113 

powerflow results with all existing facilities in 114 
service with New Peoria Area Substation 115 
Alternative. 116 

 117 
• Ameren Exhibit 1.21 Powerflow diagram – summer 2016 peak load 118 

levels problem resolved with New Peoria Area 119 
Substation Alternative: outage of Edwards units 2 120 
and 3. 121 

 122 
• Ameren Exhibit 1.22  Powerflow diagram – summer 2016 peak load 123 

levels problem resolved with New Peoria Area 124 
Substation Alternative: outage of two Tazewell 345-125 
138 kV transformers. 126 

 127 
• Ameren Exhibit 1.23 Powerflow diagram – summer 2016 peak load 128 

levels problem resolved with New Peoria Area 129 
Substation Alternative: outage of Edwards unit 3 130 
and one Tazewell 345-138 kV transformer. 131 

 132 
• Ameren Exhibit 1.24  Powerflow diagram – expected 2016 summer 133 

powerflow results with all existing facilities in 134 
service with new Richland Substation Alternative. 135 

 136 
• Ameren Exhibit 1.25 Powerflow diagram – summer 2016 peak load 137 

levels problem resolved with New Richland 138 
Substation Alternative: outage of Edwards units 2 139 
and 3. 140 

 141 
• Ameren Exhibit 1.26  Powerflow diagram – summer 2016 peak load 142 

levels problem resolved with New Richland 143 
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Substation Alternative: outage of two Tazewell 345-144 
138 kV transformers. 145 

• Ameren Exhibit 1.27  Powerflow diagram – summer 2016 peak load 146 
levels problem resolved with New Richland 147 
Substation Alternative: outage of Edwards unit 3 148 
and one Tazewell 345-138 kV transformer. 149 

 ELECTRIC SYSTEM DESCRIPTION AND PLANNING III.150 

 Please explain how AIC's transmission and distribution system delivers Q.151 

electricity to customers. 152 

 AIC considers its electric system as being comprised of three functional levels for A.153 

planning and operating purposes: (1) transmission (345 kV, 230 kV, 161 kV and 138 154 

kV); (2) sub-transmission (69 kV and 34.5 kV); and (3) distribution (12 kV and 4 kV).  155 

Each of these systems has unique design and operating characteristics.  The transmission 156 

system is a network of higher voltage lines that are used to move electric energy from the 157 

generation sources to the distribution systems and to move electric energy between utility 158 

systems.  A limited number of very large customers are served directly from the 159 

transmission system.  The sub-transmission system includes both network and radial 69 160 

kV and 34.5 kV lines.  Bulk supply transformers supply electricity from the transmission 161 

system to the sub-transmission system, which in turn delivers power at the intermediate 162 

voltage levels to distribution substations or directly to large customers.  Distribution 163 

substation transformers step the sub-transmission voltages down to the 12 kV and 4 kV 164 

distribution system voltages.  The distribution system is predominantly configured as a 165 

radial system. 166 

 Please explain the two major transmission system voltages in AIC’s service Q.167 

territory. 168 
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 The two transmission voltages most often utilized in AIC’s system are 345 kV A.169 

and 138 kV.  The 345 kV network is the backbone of AIC’s transmission system and is 170 

the most common high voltage network in the Midwestern United States, where it is used 171 

for major transmission interconnections.  The 345 kV network connects to large base load 172 

power plants and is designed to move large quantities of power from these plants to 173 

major load centers and to neighboring power systems.  The 138 kV network is more of a 174 

local transmission system as it connects to smaller power plants and moves the power 175 

from these plants and the 345 kV network to the bulk distribution substations and 176 

customer substations within the major load centers. 177 

 What factors must be considered in developing, operating and maintaining Q.178 

an adequate, efficient, and reliable transmission (and sub-transmission) system? 179 

 The transmission, sub-transmission and distribution systems are planned and A.180 

designed to supply all loads during a wide variety of conditions, ranging from peak to 181 

minimum load.  AIC, through Ameren Services, follows established planning criteria 182 

(NERC Standards TPL-002-1b and TPL-003-0 as well as Ameren’s Transmission 183 

Planning Criteria and Guidelines) which are applied to ensure the development of a 184 

system which will adequately and reliably serve the projected customer loads as well as 185 

meet its obligations to its transmission service customers, as part of the interconnected 186 

transmission system. 187 

The transmission system is planned to supply all loads and transmission services 188 

without violating loading and voltage limits during normal and single contingency outage 189 

conditions.  The system is planned to allow operation with an outage of any single 190 

generating unit or transmission facility.  In addition, with any one generator out of 191 
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service, the system is planned to operate with all equipment loaded at or below its 192 

emergency ratings and with voltages within acceptable limits for the loss of any one 193 

transmission facility. 194 

The transmission system is also evaluated under conditions where there is a 195 

current outage of any two transmission elements.  AIC’s transmission planning criteria 196 

parses the loss of customer load for the concurrent outage of any two transmission 197 

elements (NERC TPL-003-0 contingency events) into two categories.  In the first 198 

category, load is shed in a controlled manner via automatic or operator initiated actions to 199 

keep the loadings and system voltages within established limits.  In the second category, 200 

the supply to a defined pocket of load is lost as a direct consequence of the system 201 

topology and/or natural response of the system.  For the first category, the AIC planning 202 

criteria requires mitigation if the amount of load to be shed in a controlled manner 203 

exceeds 100 MW.  For the second category, the AIC planning criteria requires mitigation 204 

if the amount of load exposed to being dropped for more than 15 minutes due to the 205 

system topology and/or the natural response of the system exceeds 300 MW.  206 

The sub-transmission system is likewise planned to supply all load at peak load 207 

conditions, and the performance of the system is evaluated for single contingency outage 208 

conditions.  Load supplied by a radial line will be dropped during outages of that line.  If 209 

load has to be dropped or left out-of-service as the result of a contingency on the sub-210 

transmission system, system improvement projects are considered that would minimize 211 

future risk of load being out-of-service. 212 

In all cases, the system is planned, designed and operated to maintain adequate 213 

voltage to the customers.  The system is also planned to avoid thermal overload of 214 
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equipment and minimize the likelihood of catastrophic equipment failure and widespread 215 

service outages.  The higher voltage lines have greater load carrying capability than the 216 

lower voltage lines, and the higher voltage lines can deliver power over greater distances 217 

more efficiently, with less energy loss and less voltage drop, than lower voltage lines.  As 218 

a result, extending transmission facilities close to the load minimizes energy losses and 219 

improves the delivery voltage.  220 

 Why do you study contingency conditions as well as normal operating Q.221 

conditions? 222 

 Planning for contingencies recognizes that system disturbances and equipment A.223 

failures are inevitable.  The effects of these contingency conditions on the system must be 224 

evaluated and considered when determining the need for system reinforcement and the 225 

specific reinforcement plans.  The goal is to provide reliable electric service at a 226 

reasonable cost.  Contingency planning is commonly used throughout the electric utility 227 

industry.  Contingency planning has historically provided acceptable reliability at a 228 

reasonable cost.  In addition, NERC reliability standards require that the bulk electric 229 

system be planned so as to be able to withstand certain contingency events. 230 

 Please explain how you determine that a plan has the capacity to meet the Q.231 

projected demand for electricity while providing adequate voltage to the customers. 232 

 An engineering analysis is performed to verify that a plan can meet the projected A.233 

demand for electricity within the capability of the facilities while providing adequate 234 

voltage to the customers.  In a typical planning study, the analysis utilizes computer 235 

software that evaluates the operation of the system under normal system conditions with 236 
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all components in service, and under contingency conditions.  The electric load on each 237 

component is evaluated relative to its thermal rating to ensure there are no overloads 238 

under the assumed study conditions.  System voltages are also examined to ensure 239 

adequate voltage levels are maintained.  240 

 Please outline the voltage criteria used to identify low voltage conditions. Q.241 

 The voltage criteria used by AIC system planning has been developed to provide A.242 

voltages to the customer consistent with the Standards of Service for Electric Utilities in 243 

83 Illinois Administrative Code Part 410.  The distribution system planning criteria sets 244 

maximum and minimum steady state voltage limit guidelines at the low voltage bus of 245 

distribution and customer substations and at 34.5 kV and above customer delivery points 246 

for normal and contingency outage conditions.  Voltages below these thresholds are 247 

investigated to ensure adequate voltage will be maintained on the distribution feeders.  248 

Transmission system voltage below 95% of nominal has been established as an indication 249 

of a possible deficiency, considering the voltage requirements for the subtransmission 250 

and distribution systems.  Voltages below this threshold would initiate discussion with 251 

the distribution system planner to ensure that adequate distribution voltages would be 252 

provided for normal and single contingency conditions.  For conditions beyond single 253 

contingencies, transmission voltages below 90% of nominal would be investigated 254 

further to determine what actions, if any, are required so that the contingencies would not 255 

result in widespread outages.  These investigations would consider the voltage impact of 256 

line faults before the load tap changing transformers could respond.  It should be noted 257 

that 85% is the level at which a voltage collapse is essentially assured.  Conditions which 258 
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result in 86% - 89% voltages in the steady-state analysis carry significant risk for voltage 259 

collapse.  260 

 Does AIC regularly assess the adequacy of existing facilities to transmit and Q.261 

distribute power to customers? 262 

 Yes.  Ameren Services, as the agent for AIC, regularly evaluates projected system A.263 

conditions relative to the Ameren Transmission Planning Criteria (attached as Ameren 264 

Exhibit 1.7) to ensure that the performance of AIC’s transmission system meets the 265 

NERC planning standards.  Assessments of the transmission system are performed 266 

annually to meet the NERC standards based on the latest available system and substation 267 

load forecast information, generation capacity and control information, transmission 268 

network impedance topology, and interchange assumptions.  The assessments seek to 269 

identify projected transmission facility overloads and voltages outside of established 270 

limits during both normal and contingency conditions.  Corrective plans are then 271 

developed to ensure that AIC’s transmission system performance meets the performance 272 

requirements of the standards.   273 

The results of these various assessments provide an indication of when, and to 274 

what extent, system reinforcement is needed.  Projected deficiencies in transmission 275 

system performance qualify for system reinforcement and the assessments and corrective 276 

plans provide the basis for transmission system upgrades to be included in the 277 

construction budgets of AIC.   278 

 What actions are taken based upon such an assessment? Q.279 
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 When projected concerns are identified, a detailed system study is initiated to A.280 

determine and evaluate alternatives and develop a recommended plan. 281 

 What is the time frame over which transmission plans are studied? Q.282 

 Transmission plans typically cover a time period of up to ten years into the future A.283 

and include a detailed five-year construction plan and a year 6 through 10 planning 284 

horizon strategy.  Longer-range transmission projects have also been identified which 285 

help to guide system development. 286 

 Why is transmission planning conducted on a planning horizon of up to 10 Q.287 

years? 288 

 Major transmission and other electric service infrastructure projects have a A.289 

construction lead time of several years.  AIC typically estimates that transmission 290 

projects will require 5 to 5.5 years for study, regulatory approval, design, right-of-way 291 

easement requisition, environmental studies, application for and receipt of permits, and 292 

construction.  As a result, transmission planning must look at projected loads several 293 

years into the future, and, based on those projected loads, determine where transmission 294 

or other infrastructure projects are needed, in order to allow sufficient time for planning 295 

and construction of new facilities.  Put another way, AIC cannot determine in year 1 that 296 

an area will experience voltage collapse in year 2 and then construct the needed facilities 297 

by year 2 to allow continued provision of adequate and reliable service – longer planning 298 

horizons are required.   299 
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 THE NEED FOR THE PROJECT IV.300 

 Please describe the facilities that currently provide electric service to the Q.301 

Project area west of Peoria, Illinois. 302 

 The load in the Peoria area is approximately 1600 MW.  The Peoria area is A.303 

primarily supplied by a network of 138 kV transmission lines from the Tazewell 304 

Substation and Edwards Generating Station.  The Peoria area is completely dependent on 305 

the supplies from these two stations.  The Tazewell Substation has three 345 kV supply 306 

connections (a line from Duck Creek Generating Station, a line from the ComEd 307 

Powerton Generating Station and a line from the ComEd Kendal County Substation), six 308 

345 kV breakers, two 345-138 kV transformers, six outlet 138 kV lines and one 138-69 309 

kV transformer.  In addition, the Edwards Generating Station has one 360 MW generator 310 

connected to the 138 kV bus, one 275 MW generator connected to the 69 kV bus, one 311 

125 MW generator connected to the 69 kV bus and eight 138 kV outlet lines.  Ameren 312 

Exhibit 1.12 shows the Peoria area transmission system with all transmission facilities in 313 

service, including the bus voltages, the line flows and the transformer flows. 314 

 How long has it been since the Project area had a major electrical upgrade? Q.315 

 The last major facility addition in the Peoria area was the Tazewell Substation A.316 

which was placed in service in 1975.  The Duck Creek Generating Station was placed in 317 

service in 1974. 318 

 Is load expected to increase in the Peoria area? Q.319 

 Yes.  The latest available load forecast for the Peoria area, in addition to historical A.320 

area loads for 2011 and 2012, is attached as Ameren Exhibit 1.8.  The load forecast in the 321 
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Peoria area is shown to increase between 1% to 1.8 % per year.  The current Peoria area 322 

load projection is 1720 MW in summer 2016.  This information shows the contribution to 323 

total area load from AIC distribution substations, large customer loads, Rural Electrification 324 

Administration (REA) and other utility substation load.  As can be seen, no growth in large 325 

customer load has been assumed in arriving at a total load projection for the Peoria area.  326 

Because of the distances involved, load transfers from the Peoria area to other areas of AIC's 327 

system are not feasible.  Attempting to transfer customer loads over such distances would 328 

likely result in unacceptably low voltage at those customer loads.  329 

 How was this load forecast developed?   Q.330 

 Ameren’s Distribution System Planning Department provides load projections for A.331 

each distribution and customer substation that connects to the subtransmission system.  These 332 

load projections are incorporated into powerflow models, which are then utilized to perform 333 

system studies to assess system adequacy.  334 

 Has AIC assessed the electrical supply system serving the Peoria area? Q.335 

 Yes.  AIC reviews the need for system upgrades or operational solutions A.336 

throughout its service area, including in the Peoria area, on an annual basis.  These 337 

reviews have followed the planning and assessment process discussed above.  Study 338 

work specific to the Peoria area involved an evaluation of various alternatives for 339 

expanding transmission supply to the Peoria area.  Recent studies have been conducted to 340 

review the impacts of new load being added in the Peoria area.  The power flow base case 341 

used as a starting point for this most recent analysis consists of a NERC Multi-Regional 342 

Modeling Working Group (MMWG) 2010 series 2016 summer case.  This power flow 343 

model represents most of the transmission system in the Eastern US Interconnection.  It 344 
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uses summer ratings for the existing units that are dispatched to serve loads based on a 345 

50/50 forecast of summer 2016 peak conditions.  Detailed models for bulk supply 346 

transformers connected directly to the transmission system with a detailed representation 347 

of the Peoria 69 kV system are included.  The 69-12 kV substation loads are modeled on 348 

the 69 kV bus, with capacitor banks modeled explicitly.  Peoria area loads were adjusted 349 

to reflect a 90/10 forecast of summer 2016 peak conditions.   350 

 Please summarize the results of this study process. Q.351 

 The analysis concluded that the Transmission Line is required to ensure adequate A.352 

and reliable service to the Project Area.  As described above, the transmission system in 353 

the Peoria area is heavily dependent on one substation and one generating station located 354 

on the south end of the region.  The Peoria area may be viewed as a single pocket of load 355 

with primary supplies from the Tazewell 345-138 kV Substation and the Edwards 356 

Generating Station.  It is expected that by summer 2016, the Peoria regional area could 357 

experience voltage collapse from the loss of two bulk electric system elements.  This 358 

exposure includes the coincident outage of Edwards units 2 and 3 or the coincident 359 

outage of the two Tazewell 345-138 kV transformers.  The total amount of load that 360 

would experience a loss of supply for these situations is approximately 1600 MW.  A 361 

simulation of 2016 summer peak load conditions showed multiple busses in the Peoria 362 

area fall below 90%, with voltages as low as 86.15% immediately following an outage of 363 

Edwards units 2 and 3.  An additional simulation, with loads adjusted to 97% of expected 364 

peak values to permit convergence of the powerflow solution, showed bus voltages in the 365 

Peoria area were as low as 89.28% immediately following an outage to the two Tazewell 366 

transformers.  Under this contingency, eight 138 kV branches in the area exceeded their 367 
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thermal limit with overloads as high as 134.5%, thus adding to the threat of voltage 368 

collapse as these lines trip out due to thermal overload.   369 

Further analysis has shown that the coincident outage of Edwards unit 3 and one 370 

of the Tazewell 345-138 kV transformers will result in the thermal overload of the 371 

remaining Tazewell 345-138 kV transformer.  The loading of the remaining transformer 372 

is above 700 MVA, which is the size of the largest transformer at this voltage level on the 373 

Ameren system.  This is a violation of Ameren criteria which states that a line + 374 

generator violation is treated as a NERC Category B violation, which requires mitigation.  375 

The result of this thermal overload means that additional 345-138 kV transformation is 376 

required in the area. 377 

 Is system reinforcement needed for the Project area? Q.378 

A. Yes.  Reinforcement is required to address the low voltages in the Peoria area, 379 

meet the need for additional 345-138 kV transformation for the aforementioned NERC 380 

Category C contingencies as found in Exhibits 1.13 – 1.14, and eliminate the projected 381 

exposure to loss of load.  As discussed above, a simulation of 2016 summer peak load 382 

conditions showed that immediately following an outage of Edwards generating units 2 383 

and 3 (a NERC Category C3 event as defined in Reliability Standard TPL-003-0), some 384 

voltages in the Peoria area would fall below 90% of nominal.  In addition, a simulation of 385 

the loss of the two Tazewell 345-138 kV transformers (also a NERC Category C3 event) 386 

showed voltages as low as 89.28%, with numerous thermal loading violations ranging 387 

from 108% to 135% of emergency rating.  It is likely that one or more of these heavily-388 

loaded facilities would subsequently trip offline, making voltage collapse more likely and 389 

accelerating loss of service to the majority of the customer load in the Peoria area.  390 
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Finally, a simulation of the loss of one of the Tazewell 345-138 kV transformer 391 

combined with the loss of Edwards generating unit 3 (an additional Category C3 event) 392 

would result in the thermal overload of the remaining Tazewell 345-138 kV transformer, 393 

with a loading greater than the largest transformer unit at this voltage level found on the 394 

Ameren system.  These situations are depicted in Ameren Exhibits 1.13 – 1.15.    395 

 How does AIC propose to address these concerns? Q.396 

 AIC proposes to address the concerns discussed above by construction of the 345 A.397 

kV transmission line, the new 345 kV switching station (the Mapleridge Substation) and 398 

the installation of 345 kV terminal equipment and 345-138 kV transformation at the 399 

Fargo Substation.  AIC has concluded this represents the best and least cost means of 400 

providing the required system reinforcement.  Other alternatives considered are shown in 401 

Ameren Exhibit 1.9 and discussed below. 402 

 How will the addition of the new 345 kV line improve the reliability of the Q.403 

electric system in the Project Area? 404 

 With the addition of the new Mapleridge 345 kV substation on the Duck Creek-A.405 

Tazewell line, the addition of 345 kV equipment and a 345-138 kV transformer at the 406 

existing Fargo Substation, and the installation of the 345 kV Transmission Line between 407 

Mapleridge and Fargo Substations, the post-contingency loading and voltage issues 408 

associated with the three Category C events described above would be resolved.  409 

Following the addition of these system improvements, transmission voltages would be 410 

greater than 96% for all busses immediately following the outage of Edwards units 2 and 411 

3, with no thermal overloads on the transmission system.  In addition, no transmission 412 
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voltages would be less than 98% immediately following the loss of both Tazewell 345-413 

138 kV transformers with no thermal overloads on the transmission system.  Finally, no 414 

thermal overloads on the transmission system or transmission voltages less than 97% 415 

occur with the coincident outage of Edwards unit 3 and one of the two Tazewell 345-138 416 

kV transformers.  (See Ameren Exhibits 1.17 – 1.19.)  Thus the Transmission Line would 417 

improve voltages, improve reliability of service, and also add capacity for future load 418 

growth in the Peoria area.  The Project would ensure continued reliable service to 419 

customers within the Peoria area and effectively satisfy NERC Reliability Standard TPL-420 

003-0 and Ameren Transmission Planning Criteria.  421 

 Please describe MISO’s role in the determination of the need for the Q.422 

Transmission Line. 423 

 Ameren provides information to MISO periodically regarding Ameren’s plans for A.424 

upgrades and additions to Ameren’s transmission system.  This effort includes an annual 425 

list of Ameren’s plans for upgrades and additions.  Also, as part of compliance with 426 

FERC Order 890, MISO and the Transmission Owners in MISO hold Sub-regional 427 

Planning Meetings multiple times each year.  Information on planned upgrades and 428 

additions to the transmission system is presented at these meetings.  Ameren provides 429 

information to MISO to be presented at these meetings on each planned project.  The 430 

information is compiled in the form of PowerPoint slides. 431 

 Were there communications between AIC and MISO? Q.432 

 Yes.  Material communications between Ameren and MISO regarding this project A.433 

are shown in chronological order in Ameren Exhibit 1.11.  Please note that, while this 434 
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project appears in MISO’s project list, Ameren Services identified the need for this 435 

project.  436 

  Does MISO allow cost sharing for the Project? Q.437 

 This project was classified as a baseline reliability project in MISO’s MTEP09 A.438 

(MISO Transmission Expansion Plant 2009) study and is therefore eligible for cost 439 

sharing under the provisions of the MISO Attachment FF.  In MISO’s MTEP09 study, 440 

this project was listed in MISO’s Appendix A.  Appendix A contains the transmission 441 

expansion plan projects that are approved by MISO's Board of Directors.  In the cost 442 

allocation information referenced in Ameren Exhibit 1.10, the AMIL load zone would 443 

bear approximately 84% of the cost for this project.  (With respect to the MISO tariff, 444 

345 kV baseline reliability projects are to be cost shared among MISO members as 445 

follows: 20% allocated across all MISO pricing zones based on load ratio share and the 446 

remaining 80% allocated sub-regionally based on Line Outage Distribution Factors.)  The 447 

installation of the 345 kV to 138 kV transformer is considered a 138 kV reliability project 448 

which is allocated 100% sub-regionally under MISO Attachment FF.  While Attachment 449 

FF provides the cost allocation guidelines for this project, the revenue will be collected 450 

under MISO Schedule 26.  This new line would not be considered a “merchant line” by 451 

MISO.  452 

 Please summarize the planning parameters of the new line.  Q.453 

 The new transmission line will be designed and operated at 345 kV.  The long-A.454 

term emergency current carrying capability of the line will be 3000 A.   455 
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 Did AIC consider alternatives to the Project and construction of the Q.456 

Transmission Line? 457 

A. Yes.  AIC considered two alternative projects to address the system concerns I 458 

discuss above.  The two alternatives considered were:  459 

• Install a new 345 kV breaker position at Tazewell Substation.  Extend a 345 460 
kV line from Tazewell Substation to Richland Switching Station.  Install a 461 
new 345 kV and 138 kV substation at Richland.  Install a 345-138 kV 560 462 
MVA transformer at Richland Substation.  Approximately 30 miles of new 463 
345 kV transmission line would be required.  The estimated cost of this 464 
alternative project is $97,500,000. 465 

• Install a new 345 kV breaker position at Tazewell Substation.  Extend a 345 466 
kV line from Tazewell Substation to a new substation located where the 467 
existing double circuit lines 1357 and 1344 split.  Install a new 345 kV and 468 
138 kV substation at this location.  Install a 345-138 kV 560 MVA 469 
transformer at this new location.  Approximately 23.5 miles of new 345 kV 470 
transmission line would be required.  The estimated cost of this alternative 471 
project is $86,300,000. 472 

Further details of these alternatives are outlined in Ameren Exhibit 1.9.  Power 473 

flow results found in Exhibits 1.20 – 1.27 show the effect of the alternative projects on 474 

the contingency scenarios detailed above.  475 

 What did AIC conclude as the result of evaluating these alternatives? Q.476 

 The first alternative was rejected because it was the most expensive of the three A.477 

alternatives and required additional upgrades on the 138 kV system.  The second 478 

alternative was rejected because it was more expensive than the alternative chosen and 479 

did not provide the opportunity to expand the 345 kV network in the future in order to tie 480 

into existing 345 kV facilities near the Peoria area.  As indicated in Ameren Exhibit 1.9, 481 

AIC concluded that AIC's chosen project alternative significantly improves the 482 

robustness of the transmission system in the area, eliminates the projected exposure to 483 
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voltage collapse from double contingency scenarios, can be constructed in the shortest 484 

amount of time, and is the least cost option (approximately $62.6 million as explained by 485 

witness Mr. Adam Molitor).  I would note that these alternatives represent project 486 

alternatives, which are separate and distinct from the routing alternatives discussed by 487 

AIC witnesses Mr. Molitor and Ms. Donell Murphy. 488 

 Was demand side management considered?  Q.489 

 AIC presently employs a number of incentives at both the residential and A.490 

commercial level to encourage energy efficiency.  Reductions in load as a result of these 491 

incentives have already been included in the distribution load projections, which in turn 492 

have been used as the basis for powerflow simulations of system conditions made which 493 

indicate the need for the proposed transmission project.  494 

 Were reactive supply additions considered? Q.495 

 The possibility of installing distribution capacitors and static var compensators A.496 

was considered.  This possibility was rejected for several reasons.  First, it was 497 

determined that this approach would cost over $12 million just to prevent voltage 498 

collapse in the area, but would leave a significant number of 138 kV busses with voltage 499 

levels less than 95% of nominal.  Second, this would not address the need for additional 500 

345-138 kV transformation in the area or the numerous line overloads on the system.  501 

Third, it would not add robustness to the overall supply to the area and would carry a 502 

high maintenance cost.  Ultimately, reactive supply additions would only defer the need 503 

to build the Transmission Line. 504 
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 Was a Present Value of Revenue Requirements comparison performed for Q.505 

these alternatives? 506 

 No.  A Present Value of Revenue Requirements comparison was not completed A.507 

for the alternatives because the in-service date for each of the alternative transmission 508 

projects would be essentially the same.  Therefore, a comparison of the costs between the 509 

various alternatives was done based on comparing capital costs.  It is not envisioned that 510 

any events would occur that would cause a different alternative to become more 511 

economical than the alternative selected. 512 

 What did AIC conclude regarding system improvements in the Project area? Q.513 

 System reinforcements are necessary, due to the potential impact with Edwards A.514 

generating units 2 and 3 out of service, the coincident outage of two 345-138 kV 515 

transformers at Tazewell or the coincident outage of Edwards unit 3 and one of the 345-516 

138 kV transformers at Tazewell.  Power flow simulations indicate that transmission 517 

facility overloading will occur with any of the contingency events discussed and voltage 518 

collapse would occur with Edwards units 2 and 3 out of service or with the loss of both 519 

Tazewell transformers.  Under the voltage collapse scenarios, loads significantly in 520 

excess of 300 MW would be dropped.  The Ameren Transmission Planning Criteria 521 

require system reinforcements if the amount of load exposed to being dropped for more 522 

than 15 minutes due to the system topology and/or the natural response of the system 523 

exceeds 300 MW.   524 

 While there are other project alternatives that would address the critical system 525 

needs, the alternative which should be pursued is the construction of a 345 kV switching 526 

station (the Mapleridge Substation), the construction of the Transmission Line between 527 
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the Fargo and Mapleridge Substations, and the addition of 345 kV equipment and a 345-528 

138 kV transformer at the Fargo Substation.  This project alternative is the least cost 529 

option and significantly improves the robustness of the transmission system in the Peoria 530 

area, improves voltages in the rapidly growing area of northwest Peoria and eliminates 531 

the projected exposure to voltage collapse and thermal overloads due to double 532 

contingency scenarios. 533 

 Are there other 345 kV transmission projects planned in the general project Q.534 

area over next five years? 535 

 Yes.  A 345 kV transmission line is planned for Fargo to Galesburg to Oak Grove, A.536 

to be in service in 2016 (Oak Grove-Galesburg) and 2018 (Galesburg-Fargo).  This 537 

transmission line is one of the components of the MISO Multi Value Projects (MVP), 538 

which provide the benefits as described in the MISO MVP Analysis and Report.  539 

 What is the relationship between the Fargo to Oak Grove project and the Q.540 

Fargo-Mapleridge project? 541 

   Fargo-Mapleridge was developed as a stand-alone reliability project to provide A.542 

the best and least cost, method of resolving certain reliability issues in the Peoria area, as 543 

I discuss above.  Since this project was approved by MISO in MTEP09, it has been 544 

included in all MISO studies related to the MVP projects.  Thus, a base assumption of the 545 

MVP analysis, including the determination of the need for Fargo to Oak Grove, is that 546 

Fargo-Mapleridge is in service.  If Fargo–Mapleridge were not put into service, the 547 

MISO MVP analysis would have to be re-done for this part of the portfolio.   548 
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 Has AIC studied the impact of constructing Fargo-Oak Grove as a stand-Q.549 

alone project to address the reliability needs in the Project area? 550 

 No.  However, AIC expects that, if Fargo-Oak Grove was studied as an alternative A.551 

to Fargo-Mapleridge for addressing reliability needs in the Project area, it would be 552 

rejected for at least two reasons.  First, its cost would be significantly greater due to the 553 

route length.  Second, it would depend on construction of certain facilities by a foreign 554 

utility, Mid-American Energy Company. 555 

 Was Fargo-Oak Grove discussed during the public meeting process? Q.556 

 Yes. A.557 

 Will any existing facilities be removed and not utilized after the installation Q.558 

of the proposed line?  559 

 There are no plans to retire or remove any existing facilities after installation of A.560 

the proposed facilities. 561 

 What is the timeframe for completion of the Transmission Line? Q.562 

 The anticipated in-service date is December 1, 2016.  This date was determined A.563 

by AIC as an outcome of powerflow studies as described above.  Should AIC be unable 564 

to complete the proposed transmission line, customer load in the Peoria area would be 565 

subjected to continued exposure to possible voltage collapse from the outages discussed 566 

above.    567 

 If, as you indicated above, that by summer 2016, the Peoria regional area Q.568 

could experience voltage collapse, why is the in-service date for the proposed project 569 

December 1, 2016?  570 
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 The risk of voltage collapse to the Peoria area does not occur suddenly at a A.571 

particular load level, but increases over time as load increases.  There would be some 572 

level of risk currently with the loss of Edwards units 2 and 3 as described above.  573 

However, the risk would be more significant by 2014 and greater still in 2015 and 2016.  574 

The risk of exposure to voltage collapse was balanced with the feasibility of completing 575 

construction in a cost effective manner in determining the project in-service date.  576 

Completing any construction project on a highly expedited schedule is usually possible, 577 

but it can dramatically increase the cost of construction.  Thus, AIC must balance service 578 

needs with the costs of accelerating a construction schedule.  In other words, AIC must 579 

also consider cost effectiveness when determining a project’s in-service date. 580 

Q. How will AIC address the potential risk for voltage collapse prior to the 581 

project’s in service date? 582 

A. Transmission Operations and Distribution Operations groups will take appropriate 583 

measures when possible to try to reduce the risk of voltage collapse conditions.  These 584 

actions include but are not limited to, limiting other work in the area, limiting planned 585 

line and generator outages and ensuring system capacitors are available during peak load 586 

periods. 587 

 CONCLUSION V.588 

Q.  Does this conclude your prepared revised direct testimony? 589 

 Yes, it does.A.590 
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APPENDIX 

STATEMENT OF QUALIFICATIONS 
JAMES L. VERHAAR 

 
I received the Bachelor of Science Degree in Electrical Engineering Technology 

from Southern Illinois University at Carbondale in May, 1987.  I received the Master of 

Business Administration degree from Aurora (IL) University in December, 2002.  I have 

been a registered professional engineer in the Commonwealth of Pennsylvania since 

1993.  I was employed at Philadelphia Electric Company and its successor PECO Energy 

Company as a contract Distribution Engineer from 1988 to 1994.  From 1994 to 1997, I 

was employed at the City of Naperville (IL) Department of Public Utilities-Electric as an 

Electrical Engineer and a System Controller.  From 1997 to 2001, I was employed by 

ComEd (IL) as a principal Engineer in the Distribution Planning group.  I joined Ameren 

in 2001 as an engineer in the Distribution System Planning Department performing 

studies related to: designing supplies to major customers, performance and reliable 

expansion of the subtransmission system and system reactive supply.  In 2007, I 

transferred to the Transmission Planning Group.  From 2007 to the present, I have 

performed various studies regarding Ameren utility and interregional transmission 

systems, the conceptual design of supplies to major customers and generator 

interconnection studies. 


